I. INTRODUCTION
The definition of positive real (PR) and SPR transfer functions is motivated from network theory. That is, a PR (SPR) rational transfer function can be realized as the driving point impedance of a passive (dissipative) network. Conversely, a passive (dissipative) network has a driving point impedance that is rational and PR (SPR).
In [I] , the following equivalent definitions have been given for PR transfer functions by an appeal to network theory.
Definition 1.1 [I]: A rational function h ( s ) of the complex variable s = u + jw is PR if

1) h(s) is real for real s;
2) Re [h(s) ] 2 0 for all Re [ s ] > 0. (1 4
1) h ( s ) is real for real s;
2) h ( s ) is analytic in
In many cases, (b) is replaced by e'), Le.,
where 6 is a positive constant. 
> 0 and a n -l b n -l -bn-? -> 0 for h ( s -E ) to be PRI and _ , 6 ,~l -b , _~r~b , _ , > 0 . (2.6) for all w E ( -00, m) and 0 < E < min { E * , k 2 / k l } . 
Remark I:
The condition which is missing from the definition of SPR transfer functions given by (1.1) and (1.2) is the limiting condition at w = 00 when n* = 1 or -1 and is given by Theorem 2.1. Conditions 1-3 of Theorem 2.1 are much easier to apply than those given by Lemma I . 1 in the sdomain, and are therefore useful.
Remark 2: It should be noted that when n* = 0, conditions (1.1) and (1.2) or (1.1) and (1.3) are both necessary and sufficient for h ( s ) to be SPR.
Remark 3: In [A it was shown that h ( s ) is PR iff I/h(s) is PR. A straightforward extension of this result is that h ( s ) is SPR iff l/h(s) is SPR. In view of this result, Theorem 2.1 may be used to show that if h ( s )
is SPR, then the zeros and poles of h ( s ) lie in Re [s] < 0.
rrr. CONCLUSlOh'
Necessary and sufficient conditions in the frequency domain are given for a transfer function to be SPR. These conditions extend earlier results in the s-domain and further clarify the only necessary or only sufficient frequency domain conditions which often appear in literature.
On the Relationship Between the Model Order Reduction
Problem and the Simultaneous Stabilization Problem PHILIP D. OLIVER Abstract-This note points out the fact that, under certain conditions, the model order reduction problem is very closely tied to the simultaneous stabilization problem. These conditions occur when the reduced order model is to be used to design a suboptimal controller for a high-order plant. Under these conditions the controller must not only stabilize the low-order model, but must also stabilize the high-order plant. The result concerning the existence of a controller that will simultaneously stabilize two plants is used to conclude that the approximate inclusion of any unstable real modes of the high-order plant in the low-order model will guarantee the existence of such a controller.
IhTRODUCrlON
In a very real sense, almost all control system design problems are simultaneous stabilization problems. One uses a mathematical model to design a controller that produces a stable feedback system when either the model or the physical reality is in the loop.
Model order reduction refers to any of many procedures that replace a high-order model with a lower order one. The two problems of physical modeling and model order reduction are both concerned with obtaining a simpler mathematical approximation that retains the key features of the more accurate original. Precisely which features are important to retain in order to guarantee stability of the loop has not been determined. In fact. this issue has received very little attention in the model order reduction literature. This paper can be viewed as a beginning of this discussion. The answer. or more likely answers, are very likely to depend on the precise topology of the control system.
SIMULTANEOUS STABILIZATION AND MODEL REDUCTION
The simultaneous stabilization problem can be stated as follows: given two plants G and 6, find a single controller H such that both closed loop systems in Fig. 1 are stable.
If G is viewed as the transfer function of a high-order plant, G as the transfer function of a low-order model, and H a s a compensator that is to be designed based on C yet placed in the loop with 6, then it is easy to see that the simultaneous stabilization problem is intimately tied to the model order reduction problem.
Before discussing simultaneous stabilization, it is important to emphasize that Fig. 1 
